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Data caps may make data congestion worse
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I have argued for a long time that unlimited data plans are
unsustainable – or basically that they are marketing fiction,
because available wireless capacity is unfailingly limited, and
subscribers cannot escape that fact no matter what operators
tell them. And they have all experienced that when their
connection becomes unbearably slow, or the device fails to
even connect.

Yet, after looking more closely at data usage, I have come to
the conclusion that data caps are not an effective way to
manage the traffic congestion that unlimited plans threaten
to bring. In fact, they are likely to leave traffic congestion
unaffected or even make it worse, even as operators keep
overall traffic levels under control.

I am certainly not advocating to get rid of traffic caps.
Operators need to have some way to protect their networks
from abuse, and to ensure that all subscribers have fair access
to network resources. Caps prevent the few data hogs among
us from ruining the experience for everybody else.

It is the extensive use of traffic caps to control traffic and used
as the main tool to differentiate data plans that I find
worrying, as they will have an impact on how subscribers use
the service.

How should we expect subscribers to change their behavior in
response to more restrictive traffic caps that operators like
Verizon have started to actively enforce?

My first guess is that subscribers will over-react. While only a
small percentage of subscribers is affected by traffic caps,
many more think they are. This is simply due to the fact that
most subscribers do not know how much data they are using
(and if pressed they often overestimate use) and that to avoid
additional charges or to be left without allowance they will
reduce their data consumption. Of course, having subscribers
constantly worried as to whether the can afford to watch a
YouTube video or post a photo is not good for business. It
reduces the value subscribers attach to the service.

More importantly, however, I expect subscribers to selectively
react to traffic limitations. To extract more value from their
data plans, subscribers are likely to increase data usage during
peak time, and, to compensate, they are willing to cut less
important activities during off-peak times.

Subscribers will still post photos to Facebook, look at a funny
video as they wait for the bus, or use Skype for a video call.
However, they may cut usage from home or office, unless
they have Wi-Fi there (and in this case their traffic is already
off-network), or keep down the number of installed
applications and avoid frequent updates, and generally avoid
all the data traffic that is deemed to be less important or that
can be carried over a different device/data channel (e.g.,
desktop in the office, or Wi-Fi tablet at home).

Effectively, this translates into higher percentage of the
monthly traffic concentrated during peak time and lower
usage during off-peak time. The higher usage at peak hour is
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driven by the fact that most people find it more desirable to
use their service at that time – this is why it is peak-hour in the
first place.

In absence of strict caps, we expect subscribers to generate
more traffic, but also to do so more spontaneously, without
having to worry whether they should go to their desktop or
tablet to see a video, instead of using their smartphone. As a
result, I would expect that overall traffic consumption goes
up, but traffic at peak would remain largely unaffected as this
is not the traffic that subscribers are trying to reduce. In fact,
awareness of tight traffic constraints may even drive peak-
hour usage up as subscribers try to maximize value of their
plans.

Let’s look at this from a network perspective. Operators only
care about peak traffic. They dimension (and pay for) their
network deployments based on forecasted peak traffic.
During off-peak times, the networks are inevitably
underutilized – and during that time, network capacity is
effectively free and abundant. Vodafone stated that their
network utilization is 35% in Europe. Most operators do not
release this data, but in the US network utilization is likely to
be even lower than this.

If traffic caps do not impact peak-hour traffic, they are not
effective at reducing traffic congestion, which is a peak-hour
occurrence. To make things worse, they curtail off-peak

traffic, when the marginal cost of carrying additional traffic is
extremely low. It is a losing proposition for the operator and
the subscriber alike.

It is not the overall monthly data traffic volume by a
subscriber, but when and where it is generated that is crucial.
Operators would be better off with higher traffic volumes, as
long as they are not during peak hours.

Let’s imagine that subscribers have a plan with caps that apply
to peak times only and unlimited access at other times. During
off-peak times, a green dot appears on the smartphone and
subscribers know that then their data usage does not count
against their data allowance. In this case, we would expect
overall higher data consumption, but more diluted through
the day.

The figure below shows what may happen in this scenario,
with different rates of peak/off-peak substitution, assuming
that the increase in non-peak traffic will be four-times as large
as the decrease in peak traffic. Starting from a base case of a
usage of 1 GB / month (current average usage is around 500
MB, and with the current traffic growth rates, average traffic
per month will probably hit the 1 GB  mark next year in the
US), the overall traffic grows, up to 38%,  while the peak traffic
decreases. This is much better prospects for both operators
that see their network utilization go up, and for subscribers
freed by some of the traffic caps constrains.
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